THE HYPOTHESIS OF IONIZATION.                   329
firmly held together so as to form complete molecules which are disposed in a definite and regular manner.'7
Hittorf adopted this conclusion, and pictured the solution of an electrolyte as containing particles which are constantly exchanging their ions. He.identified the processes which happen between two electrolytes in contact with the chemical changes which occur between the same compounds. Hittorf said :
" All compound substances which are good conductors of electricity always exchange their ions when they are brought into contact in the liquid state." . . . "Electricity can evoke this exchange only between the molecules of those compounds which manifest a like exchange when they react, in the ordinary phenomena of affinity, with other substances constituted similarly to themselves." . . . "All electrolytes are salts, in the meaning given to that word by the newer chemistry.1 The exchange which happens during electrolysis, and that which occurs by the action of double affinity, is an exchange between the same constituents of the molecules of salts. This exchange is the means of that transmission of molecular motion which we call the electric current."
In these sentences, and in the facts which these sentences summarize, Hittorf laid the foundations of that part of the theory of electrochemical action which asserts that the readiness wherewith electricity is transported by the ions of an electrolyte is proportional to the rapidity of the chemical reactions which are dependent on that electrolyte. The difficulties which Hittorf found in applying his conceptions to some classes of facts were removed, about thirty years later, by Arrhenius, who boldly asserted that solutions of electrolytes must actually contain many free ions.
Hittorf not only traced the close analogy between the chemical reactions, and the electrical conductivities of solutions of electrolytes, that is, of salts,1 he also clearly distinguished between the rates of conductivity of electrolytes and the strengths of the affinities between their ions. He showed that many electrolytes whose parts were supposed to be held together by strong affinities conduct electricity, when in solution, much more rapidly than others between the parts of which there was
1 For an account of the development of Hittorf s dictum, "All Electrolytes are Salts," see Chapter XVI, pp. 498, 499.